ICP-MS instrument (NexIon 300D, Perkin Elmer, Shelton, CT, USA). Ultra-pure grade argon (99.999% pure) was used as the carrier gas.
(3)Sample preparation and digestion Approximately 1.0 g ground sample was weighed and 5 mL of nitric acid was added into a Teflon tube. Samples were pre-digested at 160℃ for 20 mins.
After cooling, 2 mL hydrogen peroxide was added, and the teflon tubes were transferred into the Mars 6 microwave system. The temperature was increased to 130℃ in 5 min, and after 10 min the temperature increased to 180℃ in 5 min and was held for 30 min.
After cooling, the solution was transferred in a Teflon beaker, which was then heated at 200℃ to remove hydrogen peroxide and nitric acid, then carefully diluted to 25 mL in polypropylene tubes.
Each sample was analyzed in triplicate, and one blank and one reference material was added as controls on each batch.
(4)ICP-MS analysis
The parameters of the ICP-MS are shown in Table 1 . Dynamic reaction cell (DRC) mode with ammonia gas (NH 3 ) was used to eliminate the potential mass interference from ArC to Cr. A solution containing 1 μg L _ 1 Li, Be, Mg, Fe, In, Ce, Pb, U was used to optimize the instrumental parameters before sample measurement by ICP-MS. According to the performance of ICP-MS instrument and concentration levels in bamboo shoots, the linearity range was found to be 0.1 ~ 10 μg L −1 for Pb, Cd, Cr and
As, and 1.0 ~ 100 μg L −1 for Cu and Ni. Table 2 .
(6)Human health risk assessment The individual heavy metal health risk of consumption of food can be assessed by Target hazard quotient (THQ). The estimated daily intake (EDI) of heavy metal is an essential part of health risk assessment. The THQ was 
Results and Discussion
(1)The content of heavy metal in moso bamboo shoots The results of Pb, Cr, Cd, As, Cu, Ni in bamboo shoots from different farm markets are shown in Table 3 . The contents of each metal in bamboo shoots from various farm markets decreased in the order of Cu > Ni > Cr > Pb > Cd > As. The contents of Pb, Cr, Cd, As, Cu, Ni in all analyzed bamboo shoots varied widely, indicating remarkable differences of the source of products (Su et al., 2013) .
The contents of Cr had the highest coefficient of variation (CV) in measured elements, while Cu had the lowest CV in measured elements. For Pb, Cr, Cd and As, there were no significant difference ( p > 0.05) between spring moso bamboo shoots and winter moso bamboo shoots. The contents of Cu and Ni in two species of bamboo shoots were significantly different ( p < 0.01).
The maximum limits of Pb, Cr, Cd, As for bamboo shoots established by Ministry of Health P.R. China (Standards, 2012) was 200, 500, 50 and 500 μg/kg, respectively. The concentrations of these heavy metals in all samples were below the corresponding maximum limits, while for Cu and Ni, the maximum limits standard in bamboo shoots have not yet been established in China.
(2)The content of heavy metal in bamboo shoots compared with previous studies The content of heavy metals in this study were comparable to previous studies (Table 4 ). The content of Cr, Cd ranges were reported to be 17.0 to 312.0 μg kg _ 1 and 1.00 to 50.0 μg kg _ 1 (Yan et al., 2015) , which covered the values measured in this study. Average Cu content in winter bamboo shoots was similar to the result reported by Yan et al. (Yan et al., 2015) . The content of Pb, Cr, Cd and As were reported to be 64.63, 158.5, 10.27 and 12.69 in Shaoxing (Feng, 2015) . While, the Pb value in bamboo shoots around lead-zinc mine in Quzhou, southeastern China was reported to be within 1.00 ~ 561.0 μg kg _ 1 (Yan et al., 2015) , which was much higher than that in this study. Similar results were observed in Dendrocalamus asper (D.asper) and Dendrocalamus giganteus (D. giganteus) samples, which were collected from India (Nirmala et al., 2007) . indicates no obvious risk. The potential health risks of heavy metals for adults and children were considered separately because of their differences in body weight and dietary composition. The detailed data of individual heavy metal THQ and total heavy metal THQ (TTHQ) through consumption of bamboo shoots for both adults and children are listed in Table 5 . The THQ of each metal decreased in the order of Cu > Cd > As > Pb > Ni > Cr, and all the THQ values were below 1.00, indicating that people would not experience any obvious risk. It's worth noting that THQ of individual heavy metal for children was higher than that of adults, and similar results were also found in vegetables and seafood from China and Turkey, respectively (Ozden and Erkan, 2016; Zheng et al., 2007) .
The THQ of Cr was the lowest, and it should be associated with its low content and high RfDo (oral reference dose). It should be noted that the THQ of Cr was calculated according to Cr 3+ , for its low toxicity, and the potential health risks were also negligible in fruits and vegetables as reported by Shaheen et. al. (Shaheen et al., 2016) . The THQ of Cu was the highest, and the mean value of all bamboo shoots reached 4.23×10 _ 2 and 6.04×10 _ 2 for adults and children, respectively. Although copper is an essential element for humans, large and acute doses can be harmful (Kafaoglu et al., 2016) . Although Pb, Cd and As have higher toxicity than the rest of measured metals, the results suggested that the consumption of bamboo shoots should not result in significant health risks derived from those toxic substances.
(4)Human potential health risk of multi-heavy metals (TTHQ)
Actually, a variety of toxic heavy metals exist in foodstuffs, and the synergistic or antagonistic effects between the various metals would increase or decrease the health risk (Muthusamy et al., 2016; Zeng et al., 2015) . In present research, the potential health risk of multi-heavy metal was evaluated by the total THQ (TTHQ) , the calculation formula is as follows:
As shown in Table 5 , the TTHQ of spring moso bamboo shoots was higher than winter moso bamboo shoots. The difference in essence of spring shoots and winter shoots is insignificant, but spring shoots have as longer growth period. The TTHQs of these heavy metals for adults and children were 0.116 ~ 0.152 and 0.165 ~ 0.216, respectively. Neither children nor adults are under the risk of heavy metals. As shown in Figure 1 , Cu has contributed up to 31.6% of TTHQ, followed by Cd, As, Pb and Ni, while Cr contributes little to the potential health risk value.
The TTHQs have been reported to assess the multi-heavy metal health risk on various kinds of foodstuff. The TTHQs of the toxic metals (Hg, Cd, Pb and As) through the consumption of different fish and shellfish ranged from 0.09 ~ 0.95 (Ozden & Erkan, 2016) .
The TTHQs of heavy metals (As, Cd, Pb, Cr, Mn, Ni, Cu and Zn) from consuming fruits and vegetables were ranged from 0.078 ~ 0.418 and 0.084 ~ 1.194 (Shaheen et al., 2016) . Moreover, the TTHQs (Cd, As, Pb, Cr, Ni, Zn, Se, Cu, Mo, Mn, Sb, Ba, V, Ag) of rice and wheat from Bangladesh were reported to be 10.548 and 0.601. The health risk of arsenic even reached 7.419 (Ahmed etal., 2015) . By comparison, the results of this study showed that the average TTHQ of bamboo shoots was generally lower than that of fish, shellfish, vegetables, rice and wheat.
Conclusion
This study assessed the health risk of 6 heavy metals (Pb, Cr, Cd, As, Cu, Ni) in moso bamboo shoots from Zhejiang and Jiangxi farm markets in China. P.R. China. The THQ value of each heavy metal was below 1.00, and the TTHQs of the 6 heavy metals for adults and children were 0.116 ~ 0.152 and 0.165 ~ 0.216, which indicated that the ingestion of moso bamboo shoots will not pose health risks to consumers.
